By using Bell's strategy we analyse assumptions of previous "nogo"theorems and propose a new assumption on a prequantum classical model. This assumption -Kolmogorovness of statistical data-is natural from the point of view of classical statistical mechanics. The crucial point is Kolmogorovness of conditional probabilities. We prove an analogue of Bell's inequality for conditional probabilities. This inequality can be applied not only to pairs of correlated particles, but also to a single particle. This inequality is violated for spin-projections of a single particle. Thus a realistic (in our sense) prequantum model does not exist even for the two dimensional Hilbert space.
Introduction
We briefly review the history of "no-go" investigations in quantum mechanics. It seems that N. Bohr and W. Heisenberg were sure that a realistic model for quantum observables does not exist, since the paper of Heisenberg [1] . 1 This belief was improved by Heisenberg's uncertainty relation.
And, finally, N. Bohr presented his principle of complementarity. However, A. Einstein, E. Schrödinger (and many others) did not support N. Bohr and W. Heisenberg. 2 Einstein, Podolsky and Rosen [4] presented the well known "EPR-arguments". At that point nonlocality factor was first time involved into considerations. We would not discuss here the Einstein-Bohr debate and we go directly to the von Neumann theorem [5] which was the first mathematical "no-go" theorem. It is important to remark that nonlocality did not play any role in the von Neumann theorem! However, J. Bell critically analysed assumptions of von Neumann theorem and demonstrated that some of them are meaningless from the physical viewpoint, see, e.g., [6] . Moreover, J. Bell presented an example [6] demonstrating that in the two dimensional Hilbert space a realistic model exists (for spin projections of a single particle). Then Bell proved his famous inequality and demonstrated that for pairs of correlated particles a realistic model does not exist [6] .
By demonstrating that for a single particle a local realistic model exists, but for a pair of correlated particles it does not exist, J. Bell again involved nonlocality in "no-go" investigations.
We also recall the Kochen-Specker [7] "no-go" theorem which was proved for Hilbert spaces of dimensions d ≥ 3.
There is a crucial difference between the Kochen-Specker and Bell "nogo' theorems. The first theorem contains the assumption that the correspondence between quantum observables (self-adjoint operators) and classical observables (Kolmogorov random variables) should be one to one. The second theorem does not contain such an assumption. Such theorems are usually called contextual "no-go" theorems, see, e.g., Mermin [8] or Holevo [9] . Here the same quantum observable can have different classical representations (representing different contexts of measurement).
Finally, we also mention the Holevo theorem [9] which tells that a contextualistic realistic model for a single system exists for a Hilbert space with d ≥ 2. And there is no contradiction between Holevo's theorem and Kochen-Specker's theorem, since the second one is noncontextual. We pay attention that, in fact, A. Holevo used the same strategy as J. Bell. A. Holevo analysed the assumptions of von Neumann, Kochen-Specker and Bell theorems and he found that if we eliminate the assumptions: a) the correspondence is one to one 3 ; b) the average of sums of operators are equal to sums of averages 4 ; and, in the opposite to J. Bell, do not consider composite systems, then we can construct a realistic prequantum model.
So we see that all the "no-go" claimings were not absolute. They were always based on assumptions which could induce some doubts (physical or mathematical). Roughly speaking each creator of new "no-go" theorem had his own image of a prequantum model and its correspondence with the quantum model (which was formalized in the form of a mathematical theorem). Of course, the image, which is very natural to one person, may be not so attractive for another.
Recently in the paper of M. Lockwood [10] I found the remark that A. Einstein did never pay attention to the von Neumann "no-go" theorem. Einstein was looking for a prequantum realistic model, despite the well known fact that von Neumann proved the mathematical theorem which did not permit to do this. Why ? I think, because Einstein was sure that it is in principle impossible to prove mathematically that a realistic prequantum model does not exist, since there are many ways to imagine a prequantum model and its correspondence.
I think this explains recent active debates on "loopholes" in Bell's theorem, see, e.g., [11] - [13] . Experimental physicists are well aware about so called the efficiency of detectors loophole, but there are also mathematical "loopholes". For example, J. Bell used Kolmogorov probability model. If we use the von Mises frequency model (as I did [14] - [17] ), then, instead of the Bell's inequality, we shall obtain so called modified Bell's inequalities [14] , [17] which are not violated by quantum systems.
However, this note is not devoted to the critique of the Bell's "no-go" theorem. I just want to continue the strategical line of Bell, Kochen-Specker, Holevo and by analysing assumptions of previous "no-go" theorems I present a new image of classical→ quantum correspondence which looks very natural for me. Then I prove that a such realistic prequantum model does not exists even in the Hilbert space of the dimension d = 2. We recall that conditional probabilities in the Kolmogorov model [18] are defined by the Bayes' formula:
We remark that classical statistical mechanics permits the classical statistical description. We wold like to analyse the possibility to use classical statistical description in quantum mechanics.
2.2. Wigner inequality. We shall use the following simple mathematical result: Theorem 1. ("Bell's inequality for probabilities") Let a, b, c = ±1 be arbitrary dichotomous random variables on a single Kolmogorov space K. Then the following inequality holds true.
The proof of this theorem in purely mathematical framework can be found e.g., in my book [14] , p. 89-90. However, the inequality (1) is, in fact, the well known version of Bell's inequality obtained by Wigner in 1970, see [19] . Moreover, Wigner proved this inequality in the same general probabilistic framework as we used in Theorem 1, i.e., without referring to correlated particles and so on. However, then he applied (1) to the EPR-Bohm experiment for correlated particles. It is easy to see that (1) is violated for an appropriative choice of spin projectors, see [19] (or [14] ). Hence by (1) we get (2) . We underline again that the main distinguishing feature of (2) is the presence of only conditional probabilities. Conditional probabilities can always be calculated by using quantum formalism. In fact, we need not consider pairs of particles, since conditional probabilities are well defined even for single quantum systems.
The impossibility of realistic description of spin projections of single system
Suppose that the classical statistical description can be used for spin 1 2 system. Thus all spin projections can be represented by random variables on a single Kolmogorov space K.
We consider a family of spin projections: σ(θ) = cos θσ z + sin θσ x , where σ x , σ z are Pauli matrices, θ ∈ [0, 2π).
Bellian realism implies that we can apply the inequality (2) to any three spin projectors σ(θ 1 ), σ(θ 2 ), σ(θ 3 ):
≥ P(σ(θ 1 ) = +1/σ(θ 3 ) = +1).
As always we can compute conditional probabilities by using quantum formalism. If we have two dichotomous observables A and B then
where {e A i } and {e B i } are systems of normalized eigenvectors of operators A and B, respectively: By (3) we have cos 2 θ 1 − θ 2 2 + sin 2 θ 3 − θ 2 2 ≥ cos 2 θ 1 − θ 3 2
We take θ 1 = 0, θ 2 = 6α, θ 3 = 2α and we get the following trigonometric inequality: cos 2 3α + sin 2 2α ≥ cos 2 α. This is the same inequality which was used (e.g., by Wigner) in the analysis of Bell's arguments for correlated particles. It is well known that it is violated for sufficiently large α.
Thus in our approach a prequantum classical model does not exist even for the Hilbert space of the dimension d = 2.
